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(54) INTEGRATED CIRCUIT 



(57) An integrated circuit device (1) in accordance 
with the present invention includes a mother board (2), 
a module substrate (3), a solder bump (6) and a sup- 
porting member (7a). Module substrate (3) is mounted 
onto mother board (2), and an electronic component (4) 



is mounted on the front and back surfaces of module 
substrate (3). Mother board (2) and module substrate 
(3) are electrically connected through solder bump (6), 
and supporting member for prohibiting module sub- 
strate (3) from inclining is disposed between mother 
board (2) and module substrate (3). 



FIG. 1 
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Description 

Technical Field 

[0001] The present invention relates to an integrated 
circuit device, and more particularly to a connection 
structure in an integrated circuit device formed by stack- 
ing a plurality of substrates with various elements con- 
stituting electronic circuits mounted thereon. 

Background Art 

[0002] Fig. 14 shows an example of a conventional 
integrated circuit device. This integrated circuit device 
is disclosed in Japanese Patent Laying-Open No. 
11-67947. 

[0003] As shown in Fig. 14, an integrated circuit de- 
vice 21 includes a chip substrate 22, an electronic com- 
ponent 24 mounted on a front surface of chip substrate 
22 with a connection layer 29 interposed, a shield case 
25, a solder ball 26, an interconnecting pattern 27, and 
a land 28. 

[0004] Chip substrate 22 is provided with a through 
hole, through which connection layer 29 and intercon- 
necting pattern 27 are electrically connected. The chip 
substrate 22 having the above structure is mounted, for 
example, onto a mother board (not shown). 

[0005] When chip substrate 22 is mounted onto the 
mother board, solder ball 26 is usually fused or melted. 
However, since a member for supporting chip substrate 
22 is not provided, there has been a case where chip 
substrate 22 may be mounted in an inclined manner. 
Thus, when the component is mounted on the back sur- 
face of chip substrate 22 opposing to the mother board, 
for example, there has been a problem that the compo- 
nent is pushed onto the mother board and damaged, 
lowering the reliability of integrated circuit device 21 . 

Disclosure of the Invention 

[0006] The present invention is made to solve the 
above-mentioned problem. An object of the present in- 
vention is to improve the reliability of an integrated cir- 
cuit device for electrically connecting a plurality of sub- 
strates by means of a solder bump. 

[0007] An integrated circuit device in accordance with 
the present invention includes a first substrate portion, 
a second substrate portion, a solder bump, and a sup- 
porting member. The second substrate portion is mount- 
ed onto, the first substrate portion. The solder bump 
electrically connects the first substrate portion and the 
second substrate portion. The supporting member is 
disposed between the first substrate portion and the 
second substrate portion, and supports the second sub- 
strate portion above the first substrate portion. The sub- 
strate portion as used herein covers both a substrate 
itself and an element constituting an electronic circuit, 
such as various components and an interconnection 



provided on the substrate. 

[0008] By disposing the supporting member between 
the first substrate portion and the second substrate por- 
tion in this manner, the second substrate portion can be 
5 supported with the supporting member at the time of 
mounting the second substrate portion, so that inclina- 
tion of the second substrate portion can be prevented. 
In other words, the space between the first substrate 
portion and the second substrate portion can be main- 
io tained uniform. As a result, when the component is 
mounted on the back surface of the second substrate 
opposing to the first substrate portion, the component 
can be prevented from being pushed onto the first sub- 
strate portion and thus from being damaged. 

15 [0009] The above mentioned supporting member 

preferably adjusts the space between the first substrate 
portion and the second substrate portion such that the 
width of the solder bump is greater than the height of 
the solder bump. 

20 [0010] By providing the solder bump in such an ob- 

long shape, not only the contact area between the solder 
bump and conductive layers on the surfaces of the first 
and second substrate portions, but also the connecting 
strength between the first substrate portion and the sec- 
25 ond substrate portion can be increased, and in addition, 
the contact resistance can be reduced. 

[0011] More preferably, the above mentioned sup- 
porting member adjusts the space between the first sub- 
strate portion and the second substrate portion such that 
30 the height of the solder bump is at least 86 % and at 
most 93 % of the width of the solder bump. 

[0012] It is understood that the greater width of the 
solder bump can increase the contact area between the 
conductive layers on the surfaces of the first and second 
35 substrate portions and the solder bump. Too greater 
width of the solder bump, however, makes it difficult to 
attain high integration of the solder bumps. Then, 
through intensive study, the inventors of the present in- 
vention has found that when the ratio of the height of the 
40 solder bump to the width of the solder bump is within the 
above mentioned range, high integration of the solder 
bumps can be attained while the connecting strength 
between the first substrate portion and the second sub- 
strate is kept high. 

45 [0013] It is preferable that the diameter of a solder ball 

for forming the aforementioned solder bump is greater 
than the height of the supporting member. Specifically, 
the diameter of the solder ball is 1.1 to 1.2 times the 
height of the supporting member. Therefore, after the 
50 second substrate portion is mounted, the solder bump 
can be made to have an oblong shape as desired, there- 
by attaining the above-mentioned effect. 

[0014] The supporting member is preferably formed 
of a material having a melting point higher than that of 
55 the solder bump. Accordingly, when the solder bump is 
fused, fusing of the supporting member can be prevent- 
ed and it is ensured that the second substrate portion 
can be supported by the supporting member at the time 



2 




3 



EP 1 168 445 A1 



4 



of mounting the second substrate portion. 

[0015] The supporting member preferably includes a 
conductive material and electrically connects the first 
substrate portion and the second substrate portion. 
Therefore, by using the supporting member as an elec- 5 
trode (a terminal) similar to the solder bump, the number 
of electrodes can be increased. 

[0016] The aforementioned supporting member may 
be formed of a passive device. Specifically, a compo- 
nent such as a resistor, a capacitor, an inductor or the io 
like may be used as the supporting member. By using 
a part of the elements in an electronic circuit as the sup- 
porting member, necessity of providing a supporting 
member separately can be eliminated, and therefore the 
number of components can be reduced. Furthermore, 15 
the mounting area of the components in the first and the 
second substrate portions can be decreased. 

[0017] An electronic component is mounted on the 
front surface of the second substrate portion, and a 
shield case for electromagnetically shielding this elec- 20 
tronic component from the outside is disposed in such 
a manner that it covers the electronic component. A leg 
portion of this shield case may be lengthened onto the 
first substrate portion to be used as a supporting mem- 
ber. 25 

[0018] By using the leg portion of the shield case as 
the supporting member in this manner, necessity of pro- 
viding a supporting member separately can be eliminat- 
ed, and therefore the number of components can be re- 
duced. 30 

[0019] It is preferable that the aforementioned sup- 
porting member includes a third substrate portion hav- 
ing a plurality of through holes, through which the first 
substrate portion and the second substrate portion are 
electrically connected. 35 

[0020] By providing the third substrate portion as the 
supporting member in this way, the first substrate por- 
tion and the second substrate portion can be electrically 
connected via the plurality of through holes provided in 
this third substrate portion. Accordingly, the number of 40 
the electrodes can be increased. 

[0021] It is preferable that the electronic component 
is mounted on the back surface of the second substrate 
opposing to the first substrate portion, and that a re- 
cessed portion is provided in the first substrate portion 45 
at a position opposing to the above mentioned electronic 
component. 

[0022] Therefore, the space between the first sub- 
strate portion and the second substrate portion can be 
decreased, enabling miniaturization of the integrated so 
circuit device. 

Brief Description of the Drawings 

[0023] 55 

Fig. 1 is a cross sectional view of an integrated cir- 
cuit device in accordance with a first embodiment 



of the present invention. 

Fig. 2 is a cross sectional view showing an exam- 
plary shape of a solder bump in accordance with 
the present invention. 

Fig. 3 is a cross sectional view of an integrated cir- 
cuit device in accordance with a second embodi- 
ment of the present invention. 

Fig. 4 is a cross sectional view of a modification of 
the second embodiment. 

Fig. 5 is a cross sectional view of an integrated cir- 
cuit device in accordance with a third embodiment 
of the present invention. 

Fig. 6 is a cross sectional view of an integrated cir- 
cuit device in accordance with a fourth embodiment 
of the present invention. 

Fig. 7 is a cross sectional view showing a modifica- 
tion of the fourth embodiment. 

Fig. 8 is a cross sectional view of an integrated cir- 
cuit device in accordance with a fifth embodiment 
of the present invention. 

Fig. 9 is a cross sectional view of an integrated cir- 
cuit device in accordance with a sixth embodiment 
of the present invention. 

Fig. 10 is a cross sectional view of an integrated 
circuit device in accordance with a seventh embod- 
iment of the present invention. 

Fig. 11 is a planar view of a supporting member in 
accordance with the seventh embodiment of the 
present invention. 

Fig. 12 is a perspective view of a supporting mem- 
ber, a module substrate with components mounted 
thereon, and a shield case in accordance with the 
seventh embodiment of the present invention. 

Fig. 13 is a cross sectional view of a modification of 
the seventh embodiment. 

Fig. 14 is a cross sectional view of a conventional 
integrated circuit device. 

Best Modes for Carrying Out the Invention 

[0024] In the following, embodiments of the present 
invention will be described with reference to Figs. 1 to 
13. 

(First Embodiment) 

[0025] Fig. 1 is a cross sectional view showing an in- 
tegrated circuit device in accordance with a first embod- 
iment of the present invention. As shown in Fig. 1 , inte- 
grated circuit device 1 includes a mother board (a first 
substrate) 2, a module substrate (a second substrate) 

3. a solder bump 6, and a supporting member 7a. 

[0026] Module substrate 3 is supported by supporting 
member 7a above mother board 2, and on the front and 
back surfaces of module substrate 3, an element con- 
stituting an electronic circuit including a variety of elec- 
tronic components 4, an integrated circuit or the like is 
mounted. Electronic component 4 is mounted on a pad 
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8 made of a conductive material and is fixed to pad 8 by 
a conductive layer such as a solder layer. A shield case 
5 is disposed over module substrate 3 in such a manner 
that it covers electronic component 4. This shield case 
5 has such a function that it electromagnetically shields 5 
the electronic circuit portion formed on the front surface 
of module substrate 3 from the outside, and is formed, 
for example, of metal or the like. 

[0027] A plurality of solder bumps 6 are provided, for 
example in a vertical direction with respect to the page io 
in Fig. 1 , to electrically and mechanically connect moth- 
er board 2 and module substrate 3, and the bumps have 
oblong shapes. This solder bump 6 is also bonded to 
mother board 2 and module substrate 3 through pads 8 
and the solder layers. is 

[0028] By providing the solder bump 6 in such an ob- 
long shape as stated above, not only the contact area 
between pad 8 and solder bump 6, but also the connect- 
ing strength between mother board 2 and module sub- 
strate 3 can be increased, and in addition, the contact 20 
resistance between pad 8 and solder bump 6 can be 
reduced. Too greater width of solder bump 6, however, 
makes it difficult to attain high integration of solder 
bumps 6. 

[0029] The inventors of the present invention then has 25 
studied to keep the reliability of the connecting portion 
between solder bump 6 and each substrate, to reduce 
the connecting resistance, and to attain high integration 
of solder bumps 6. As a result, it is conceived that when 
the space between mother board 2 and module sub- 30 
strate 3 is at a predetermined value, (in this case about 
0.65 mm), the shape and the like of solder bump 6 may 
be set as follows. 

[0030] Fig. 2 is an enlarged view of solder bumps 6a 
and 6b as well as the vicinity thereof. As shown in Fig. 35 
2, a plurality of solder bumps 6a and 6b are preferably 
formed at a distance D, for example 0.52 mm to 0.57 
mm apart. Spacing apart at the aforementioned dis- 
tance D can prevent solder bumps 6a and 6b from con- 
tacting each other after being fused. 40 

[0031] Furthermore, the respective widths W2 of sol- 
der bumps 6a and 6b are preferably 0.70 mm to 0.75 
mm, for example. In this case, the respective heights H 
of solder bumps 6a and 6b are 0.65 mm. Accordingly, 
the ratio of heights H to widths W2 of solder bumps 6a 45 
and 6b is not less . than B6 % and not more than 93 %. 

Such a ratio can secure the large contact area between 
pads 8 and solder bumps 6a and 6b. Therefore, the con- 
necting strength between pads 8 and solder bumps 6a 
and 6b can be improved, (the reliability of theconnecting so 
portion can be improved), and the connecting resistance 
between pads 8 and solder bumps 6a and 6b can be 
reduced. 

[0032] It is noted that the above mentioned height H 
is set to be higher than the height of electronic compo- ss 
nent 4 when mounted on the back surface of the module 
substrate 3 opposing to mother board 2. Furthermore, 
width W1 of pad 8 is 0.65 mm equal to the aforemen- 



tioned height H. Still further, center to center width W4 
of solder bumps 6a and 6b is 1 .27 mm, and the respec- 
tive protrusion widths W3 of solder bumps 6a and 6b 
from pads 8 are 0.048mm. 

[0033] Supporting member 7a is formed of metal in 
the present embodiment. Accordingly, supporting mem- 
ber 7a can function as an electrode (a terminal) for elec- 
trically connecting module substrate 3 and mother board 
2. so that the number of electrodes can be increased. 
This supporting member 7a is also connected to module 
substrate 3 and mother board 2 through pads 8, and the 
height of supporting member 7a is equal to the height 
of solder bump 6. 

[0034] By disposing the above mentioned supporting 
member 7a between module substrate 3 and mother 
board 2, supporting member 7a can support module 
substrate 3 at the time of mounting module substrate 3, 
to prevent inclination of module substrate 3. In other 
words, the space between module substrate 3 and 
mother board 2 can be maintained uniform. 

[0035] Therefore, even when the component 4 is 
mounted on the back surface of module substrate 3 op- 
posing to mother board 2 as shown in Fig. 1 , the com- 
ponent 4 can be prevented from being pushed onto 
mother board 2 and thus from being damaged. 

[0036] Furthermore, supporting member 7a can also 
adjust the height of solder bump 6. Accordingly, the 
shape of solder bump 6 can surely be oblong as shown 
in Fig. 2, attaining the previously mentioned effect. 
[0037] Supporting member 7a is formed of a material 
with a melting point higher than that of solder bump 6. 
In the present embodiment, for example Ni-plated brass 
may be used as supporting member 7a. Thus, fusing of 
supporting member 7a can be prevented when solder 
bump 6 is fused, and it is ensured that module substrate 
3 can be supported by supporting member 7a at the time 
of mounting module substrate 3. 

[0038] The diameter of the solder ball lor forming the 
aforementioned solder bumps 6a, 6b is preferably great- 
er than the height of supporting member 7a. Specifically, 
the diameter of the solder ball is 0.76 mm and 1 .17 times 
the height (0.65 mm) of supporting member 7a. Given 
this, it is assumed that the diameter of the solder ball 
maybe 1.1 to 1.2times the height of supporting member 
7a. 

[0039] By making the diameter of the solder ball great- 
er than the height of supporting member 7a in this man- 
ner, solder bump 6 can be provided in an oblong shape 
after module substrate 3 is mounted. 

[0040] It is noted that, for example, a plurality of metal 
pieces may be provided so as to support four corners of 
module substrate 3. Alternatively, a singular metal trame 
may be provided. This idea is applicable to all the fol- 
lowing embodiments. 

(Second Embodiment) 

[0041] Referring now to Figs. 3 and 4, a second em- 
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bodiment and a modification thereof in accordance with 
the present invention will be described. In the second 
embodiment of the present invention, Ni-plated ceramic 
is used as the supporting member 7b as shown in Fig. 

3. In this case also, the effect similar to the first embod- 5 
iment can be expected. 

[0042] It is noted that plating other than Ni : for exam- 
ple solder plating may be applied to ceramic. The sup- 
porting member 7b can be used as an electric terminal 
by such plating. Furthermore, the use of ceramic as sup- 
porting member 7b further reduces weight and manu- 
facturing cost as compared with metal pieces. 

[0043] Referring now to Fig. 4, a modification of the 
second embodiment in accordance with the present in- 
vention will be described. As shown in Fig. 4, a terminal 
9 having a structure similar to supporting member 7b 
may be formed instead of solder bump 6. 

(Third Embodiment) 

[0044] Referring now to Fig. 5, a third embodiment in 
accordance with the present invention will be described. 

In the third embodiment, a metal ball having a melting 
point higher than that of solder bump 6 is used as the 
supporting member 7c. In this case also, the effect sim- 25 
ilar to the first embodiment can be expected. 

[0045] For example a high-temperature solder ball 
can be used as supporting member 7c. This high-tem- 
perature solder ball is the one in which the ratio of lead 
(Pb) to zinc (Zn) is changed from that of solder bump 6. 
Specifically, the high-temperature solder ball can be ob- 
tained with a high ratio of lead to zinc. 

[0046] Furthermore, the use of a metal ball in accord- 
ance with the present embodiment can reduce manu- 
facturing cost as compared with metal pieces. 

{Fourth Embodiment) 

[0047] Referring now to Figs. 6 and 7, a fourth em- 
bodiment and a modification thereof in accordance with 
the present invention will be described. In the fourth em- 
bodiment, an electronic component is used as the sup- 
porting member 7d as shown in Fig. 6. Specifically, a 
passive device such as a resistor, a capacitor, an induc- 
tor or the like may be used as supporting member 7d. 

[0048] By using a part of elements in an electronic cir- 
cuit as supporting member 7d in this manner, necessity 
of providing the supporting member 7d separately can 
be eliminated and therefore the number of components 
can be reduced. In addition, the mounting area of the 50 
component in module substrate 3 and mother board 2 
can be reduced. 

[0049] As shown in Fig. 6. the passive device is 
mounted in such a manner that it stands with respect to 
mother board 2 and module substrate 3. In this case, 55 
the passive device is preferably disposed, for example, 
at four corners of module substrate 3 so as to support 
module substrate 3 at multiple places. 



[0050] Referring now to Fig. 7, a modification of the 
fourth embodiment will be described. As shown in Fig. 
7. a component 4 such as a passive device may be used 
as a terminal instead of solder bump 6. 

(Fifth Embodiment) 

[0051] Referring now to Fig. 8, a fifth embodiment in 
accordance with the present invention will be described. 
10 in the fifth embodiment, leg portion of shield case 5 is 
used as the supporting member. More specifically, the 
leg portion is lengthened onto mother board 2 to serve 
as the supporting member. 

[0052] In order to lengthen the leg portion of shield 
15 case 5 onto mother board 2, for example, a pierced hole 
for receiving the leg portion is provided in module sub- 
strate 3, and supporting portion for supporting module 
substrate 3 is provided at the above mentioned leg por- 
tion. Accordingly, this supporting portion can support 
20 module substrate 3. 

[0053] By using the leg portion of shield case 5 as the 
supporting member In this manner, necessity of provid- 
ing a supporting member separately can be eliminated 
and therefore the number of components can be re- 
duced. Accordingly, the manufacturing cost can be re- 
duced. 

(Sixth Embodiment) 

30 [0054] Referring now to Fig. 9, a sixth embodiment in 

accordance with the present invention will be described. 
In the sixth embodiment, in mother board 2, a recessed 
portion 2a is provided at a position opposing to the com- 
ponent 4 mounted on the back surface of module sub- 
55 strate 3, as shown in Fig. 9. 

[0055] Thus, the space between mother board 2 and 
module substrate 3 can be reduced, and integrated cir- 
cuit device 1 can be reduced in a height direction, so 
that the miniaturization of integrated circuit device 1 be- 
40 comes possible. 

[0056] It is noted that a pierced hole may be provided 
in mother board 2 instead of recessed portion 2a. Fur- 
thermore, the idea in accordance with the present em- 
bodiment may be applicable to all the other embodi- 
es ments. 

(Seventh Embodiment) 

[0057] Referring now to Figs. 1 0 to 1 3, a seventh em- 
bodiment and a modification thereof in accordance with 
the present invention will be described. In the seventh 
embodiment, a substrate is used as the supporting 
member 7e as shown in Fig. 10. 

[0058] As shown in Fig. 1 1 , the aforementioned sub- 
strate has a plurality of through holes 10 : and pads 8 
are formed on the front and back surfaces of the sub- 
strate. A conductive layer is formed in the through hole 
to electrically connect the conductive layer and the pads 
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8. The pads 8 on the front and back surfaces of the sub- 
strate are electrically connected to the pad 8 on the front 
surface of mother board 2 with solder layer 11 inter- 
posed and to the pad 8 on the back surface of module 
substrate 3. Accordingly, mother board 2 and module 
substrate 3 can be electrically connected via the afore- 
mentioned through hole 10. 

[0059] Fig. 12 is a perspective view of shield case 5, 
module substrate 3 and supporting members 7e. As 
shown in this figure, an integrated circuit 12 and other 
electronic components 4 are mounted on the surface of 
module substrate 3, and a pair of supporting members 
7e stretch out in a longitudinal direction. Between these 
supporting members 7e, solder bumps 6 will be dis- 
posed. The supporting members 7e extending long in 
this manner can effectively prevent solder bump 6 fused 
at the time of mounting module substrate 3 from flowing 
out of supporting members 7e. This can also contribute 
to improve the reliability of integrated circuit device 1 . 
[0060] Furthermore, by providing a plurality of through 
holes in supporting members 7e, the conductive layers 
formed in the through holes can be used as electrodes 
(terminals), so that the number of electrodes can be in- 
creased. 

[0061] Referring now to Fig. 13, a modification of the 
seventh embodiment will be described. As shown in Fig. 
13, solder bump 6 can be omitted. 

[0062] While the embodiments in accordance with 
this invention have been described as above, the fea- 
tures of each embodiment may be combined. Further- 
more, it is understood that the embodiments disclosed 
herein are illustrative rather than restrictive in all as- 
pects. The scope of the present invention is shown in 
the claims and it is intended that all changes equivalent 
to and within the claims be embraced. 

Industrial Applicability 



said first substrate portion (2). 

2. The integrated circuit device according to claim 1 , 
wherein said supporting member (7a, 7b, 7c, 7d, 
5 7e) adjusts a space between said first substrate 

portion (2) and said second substrate portion (3) 
such that a width of said solder bump (6) is greater 
than a height of said solder bump (6). 

10 3. The integrated circuit device according to claim 2, 

wherein said supporting member (7a, 7b, 7c, 7d, 
7e) adjusts the space between said first substrate 
portion (2) and said second substrate portion (3) 
such that the height of said solder bump (6) is at 
15 least 86 % and at most 93 % of the width of said 
solder bump (6). 

4. The integrated circuit device according to claim 1 , 
wherein a diameter of a solder ball for forming said 
solder bump (6) is greater than height of said sup- 
porting member (7a, 7b, 7c, 7d, 7e). 

5. The integrated circuit device according to claim 4, 
wherein the diameter of said solder ball is 1 . 1 to 1 .2 
times the height of said supporting member (7a : 7b, 
7c, 7d, 7e). 

6. The integrated circuit device according to claim 1 , 
wherein said supporting member (7a, 7b, 7c, 7d, 
7e) is formed of a material having a melting point 
higher than that of said solder bump (6). 

7. The integrated circuit device according to claim 6, 
wherein said supporting member (7a, 7b, 7c, 7d, 
7e) includes a conductive material and electricaliy 
connects said first substrate portion (2) and said 
second substrate portion (3). 



20 



30 



[0063] The present invention may be effectively ap- 
plied to an integrated circuit device having a plurality of 
substrates with electronic components and the like 
mounted thereon. 



Claims 45 

1. An integrated circuit device, comprising: 
a first substrate portion (2); 

a second substrate portion (3) mounted onto 50 
said first substrate portion; 
a solder bump (6) electrically connecting said 
first substrate portion (2) and said second sub- 
strate portion (3); and 

a supporting member (7a, 7b, 7c : 7d, 7e) dis- 55 
posed between said first substrate portion (2) 
and said second substrate portion (3) to sup- 
port said second substrate portion (3) above 



8. The integrated circuit device according to claim 1 , 
wherein said supporting member (7a, 7b, 7c, 7d, 
7e) is formed of a passive element. 

9. The integrated circuit device according to claim 1, 
wherein: 

an electronic component (4) is mounted on a 
front surface of said second substrate portion 

( 3 ) ; 

a shield case (5) for electromagnetically shield 
said electronic component (4) from an outside 
is disposed to cover said electronic component 

(4) ; and 

a leg portion of said shield case (5) is length- 
ened onto said first substrate portion (2), the 
leg portion serving as said supporting member. 

10 . The integrated circuit device according to claim 1, 
wherein: 
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said supporting member includes a third sub- 
strate portion (7e) having a plurality of through 
holes (10); and 

said first substrate portion (2) and said second 
substrate portion (3) are electrically connected 5 
via said through holes (1 0). 



11. The integrated circuit device according to claim 1, 
wherein: 

an electronic component (4) is mounted on a 
back surface of said second substrate portion 
(3) opposing to said first substrate portion (2); 
and 

a recessed portion (2a) is provided in said first 
substrate portion (2) at a position opposing to 
said electronic component (4). 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 




EP 1 168 445 A1 



FIG.1 

x 

\ 



4 4 8 5 





EP 1 168 445 A1 



FIG. 3 




8 4 4 8 6 7b 2 



FIG. 4 ± 

\ 

4 4 8 5 




9 



l 

i 






EP 1 168 445 A1 







10 




EP 1 168 445 A1 



FIG. 9 

i 





8 






EP 1 168 445 A1 



FIG. 14 



El 

\ 




26 26 28 27 22 



13 



EP 1 168 445 A1 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl 7 H01L 25/04 



International application No. 

PCT/JP99/07334 



According to IntemarionBl Potent Classification (U^) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
inn. Cl 7 H01L 25/04 



Documentation searched ether than minimum documentation to the extent that such documents ore included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages 



JP, 10-163263, A (NEC Corporation), 

19 June, 1998 (19.06.98), 

Figs. 1, 2 (Family: none) 

JP, 11-163043, A (NEC Corporation), 

18 June, 1999 (18.06.99) (Family: none) 



Relevant to claim No. 




□ Further documents arc listed in the continuation of Box C. □ See patent family annex. 



Special categories of cited documents: 

“A” document defining the general state of the ait which is noi 
considered to be of particular relevance 

“E" earlier document but published on or after the international filing 
date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

“O' document referring to an oral disc losurc, use, exhibition or other 
means 

“P" document published prior to the international filing date but later 
than the priority date claimed 



Date of the actual completion of the international search 

07 April, 2000 (07.04.00) 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
^ understand the principle or theory underlying the invention 
“X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 
“V” document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
"A* document member of the same pa tent family 



Date of mailing of the international search report 

18 April, 2000 (18.04.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 




















